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Results: Tibial cartilage volume decreased by 2.0-2.7% per annum. In
multivariable analysis, change in medial tibial cartilage volume per annum
was associated with age (β: -0.11% per year, 95%CI: -0.18%, -0.05%), female
sex (β: -2.18% vs males, 95%CI: -3.69%, -0.66%), body mass index (β: -0.14%
per kg/m2, 95%CI: -0.25%, -0.02%), percentage total body fat (β: -0.16% per
%, 95%CI: -0.27%, -0.05%), percentage trunk fat (β: -0.08% per %, 95%CI:
-0.16%, -0.002%), medial tibial cartilage defects (β: -0.77%, 95%CI: -1.31%,
-0.23%), radiographic OA (β: -1.22%, 95%CI: -2.25%, -0.19%) and low-dose
aspirin use in last month (β: +1.50% vs non-use, 95%CI: -0.05%, +3.05%).
Change in lateral tibial cartilage volume was also signiﬁcantly associated
with sex, lateral tibial cartilage defects and radiographic OA.
Conclusions: This study is the ﬁrst to report that body fat is associated with
increased, and low-dose aspirin use is associated with decreased cartilage
loss. It conﬁrms that risk factors such as age, female sex, body mass
index and radiographic change are associated with cartilage loss. Strategies
such as reducing body fat and use of low-dose aspirin may prevent knee
cartilage loss in older people.
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MUSCLE STRENGTH AND PROPRIOCEPTION IN PATIENTS WITH KNEE OA -
ARE THEY RELATED/CORRELATED?
H. Lund Sr., B. Juul-Kristensen
Univ. of Southern Denmark, Odense, Denmark
Purpose: Several studies have shown both diminished muscle strength and
a poor proprioception in patients with knee osteoarthritis (OA) compared
to healthy controls. Since proprioception for a big part depends on the
input from the muscle spindles it was hypothesized that poor muscle
strength is related to a poor proprioception or vice versa.
Methods: Proprioception encompasses the sense of joint position sense
(JPS) and the sense of motion (the threshold to detection of a passive
movement, TDPM). In a group of patients with knee OA (n=26, average
age = 61.5 [14.2]) isokinetic muscle strength was measured together with
the TDPM and JPS. The TDPM was earlier shown to be impaired also in
the elbow in this group of patients with knee OA, indicating that impaired
proprioception may be a central problem, and not related to the involved
joint alone. Therefore we measured both the elbow and the knee. JPS was
measured as the participant’s ability to actively reproduce the position
of the elbow and knee joints. TDPM was measured as the participant’s
ability to recognize a passive motion of the elbow and knee joints. The
absolute error (AE) for JPS (i.e., absolute difference in degrees between
target and estimated position) and for TDPM (i.e., the difference in degrees
at movement start and response when recognizing the movement) was
calculated. Maximum knee extension and ﬂexion, in addition to elbow
extension and ﬂexion strength were measured isokinetically at 60 degrees
per second (Biodex System 3 PRO dynamometer).
Results: No correlations between maximum muscle strength and JPS were
observed for neither the knees nor the elbows. A signiﬁcant positive cor-
relation between elbow TDPM and maximum elbow ﬂexion strength, was
observed (Table 1). In addition, a signiﬁcant positive relationship between
noninvolved knee TDPM and knee ﬂexion strength was observed (Table 2).
Table 1. Elbow
TDPM - elbow right TDPM - elbow left
Elbow extension strength - left r=-0.381 (P=0.020) r=-0.400 (P=0.016)
Elbow extension strength - right r=-0.409 (P=0.012) r=-0.418 (P=0.011)
Elbow ﬂexion strength - left N.S. N.S.
Elbow ﬂexion strength - right N.S. N.S.
Table 2. Knee
TDPM - knee TDPM - knee
involved noninvolved
Knee extension strength - involved knee N.S. N.S.
Knee extension strength - noninvolved knee N.S. N.S.
Knee ﬂexion strength - involved knee N.S. r=-0.666 (P=0.013)
Knee ﬂexion strength - noninvolved knee N.S. r=-0.705 (P=0.007)
Conclusions: The results showed that muscle strength in the triceps brachii
is related to poor movement detection over the elbow, but surprisingly not,
no clear relationship between the OA knee muscle strength and the poor
TDPM observed in both involved and non-involved knees.
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CLINICAL AND RADIOGRAPHIC DISTRIBUTION OF STRUCTURAL DAMAGE
IN EROSIVE AND NON EROSIVE HAND OSTEOARTHRITIS
O. Addimanda1, L. Mancarella1, V. Brusi1, A. Fioravanti2, R. Ramonda3,
E. Pignotti1, R. Meliconi4
1Istituto Ortopedico Rizzoli, Bologna, Italy; 2Univ. of Siena, Siena, Italy; 3Univ.
of Padua, Padua, Italy; 4Istituto Ortopedico Rizzoli and Univ. of Bologna,
Bologna, Italy
Purpose: The assessment of hand osteoarthritis (HOA) involves clinical and
radiological outcome measures. Few studies evidenced an association be-
tween radiological damage (in particular the osteophytes, evaluated by the
Atlas and the Kellgren-Lawrence’s score - K&L) and joints with Heberden’s
(H) and Bouchard’s (B) nodes. The aim of our study was to investigate
radiological and clinical structural damage distribution in patients with the
erosive and non erosive subsets of HOA.
Methods: 446 patients with HOA [233 with erosive HOA (EHOA) and 213
with non-EHOA] were evaluated. Clinical (presence of B and H nodes)
and radiographic (K&L and Kallman’s scores obtained from anteroposte-
rior radiographs of both hands) structural damage from all patients was
recorded.
Results: Higher values of both radiological scores were observed mostly in
2-3 e 5 distal interphalangeal (DIP) joints, while the K&L was more severe
in the 2 and 3 proximal interphalangeal (PIP) joints and the Kallman in the
3 and 4 ones. H nodes were detected more frequently in the 2-3 and 5 DIP
joints while B nodes were more evenly distributed in PIP joints. When we
compared values of Kallman’s score in joints with and without H/B nodes,
we found higher scores in joints with H/B nodes: Kallman’s values were
5.20±2.27 (95%CI: 5.14 - 5.27) vs 3.07±1.72 (95%CI: 3.02 - 3.12), p<0.0005.
K&L values were also higher in joints with H/B nodes (data not shown).
Dividing patients into erosive and non erosive subsets, both H’s and B’s
nodes were more frequent in EHOA patients and this group had a greater
involvement of the carpo-metacarpal (CMC)-1 joint.
Finally, we found an association between the presence of H-B nodes and the
occurrence of central erosion type of damage (sea-gull/saw-tooth patterns).
Conclusions: Our results show that joints with H’s and B’s nodes are
associated to more severe structural damage. Patients with EHOA have H/B
nodes more frequently than non erosive patients and their joints show
more higher K&L’s and Kallman’s scores. Finally, involvment of CMC-1 was
more frequent in EHOA.
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THE DELAWARE OSTEOARTHRITIS PROFILE: A COMPREHENSIVE
EVALUATION OF DISABILITY AND RECOVERY
J. Zeni Jr.1, M. Axe2, L. Snyder-Mackler1
1Univ. of Delaware, Newark, DE; 2First State Orthopaedics, Newark, DE
Purpose: The purpose of the study was to create normative values for the
Delaware Osteoarthritis Proﬁle - a comprehensive set of tests to assess
functional performance and self-perceived functional ability in persons
with knee osteoarthritis (OA). Normative values could be used to evaluate
disability, predict the future need for total knee arthroplasty (TKA) and
assess recovery after TKA for individual patients.
Methods: The Delaware Osteoarthritis Proﬁle was used to assess function,
self-perceived functional ability, quadriceps strength and knee range of
motion in persons without knee pathology, persons with moderate OA and
end-stage OA, as well as in in persons 1 month, 6 months, 12 months and
24 months after TKA. Normative values were created for each of these
groups based on values from a large dataset from several clinical studies.
The Delaware Osteoarthritis Proﬁle consisted of several tests and measures
that are reliable and valid in persons with knee pain and pathology,
including the Timed Up and Go, Stair Climbing Task, 6 Minute Walk, Knee
Outcome Score - Activities of Daily Living Subscale, Short Form 36 Physical
Component and Mental Component Scales, Maximal Voluntary Isometric
Knee Extension Strength Test, Active Knee Flexion and Extension Range of
Motion, and Unilateral Balance Test.
Results: The scores for the healthy control subjects were greater than
the scores of the subjects with OA or subjects after TKA (Tables 1-3).
Physical performance and self-perceived functional ability were reduced
as the severity of OA increased. Scores on the self-perceived functional
questionnaires did not change consistently with the objective functional
measurements, particularly the ﬁrst month after TKA. One month after
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Abstract 297 – Table 1. Normative Values for Functional Tests
Timed up And Go (seconds) Stair Climbing Time (seconds) Six Minute Walk Test (meters)
Mean (SD) Range N Mean (SD) Range N Mean (SD) Range N
Healthy 6.76 (1.43) 4.24-10.97 63 9.53 (2.47) 5.88-17.83 63 2177 (392) 1418-3406 63
Moderate OA 8.65 (2.34) 4.36-17.64 144 15.50 (8.19) 4.63-55.00 143 1676 (395) 540-2596 144
End-Stage OA 9.98 (2.73) 3.10-21.67 181 19.79 (9.32) 6.25-55.73 181 1500 (395) 516-2565 158
1 Month after TKA 12.07 (3.71) 6.35-29.85 249 27.39 (12.42) 7.88-86.28 249 1302 (333) 416-2278 189
6 Months after TKA 7.91 (1.84) 4.44-14.26 268 13.06 (5.27) 6.43-49.83 255 1782 (365) 516-2872 214
12 Months after TKA 7.80 (1.78) 4.13-14.44 270 12.48 (4.32) 4.76-29.69 262 1821 (359) 890-2916 219
24 Months after TKA 7.93 (2.31) 4.43-23.28 169 12.40 (4.28) 6.12-29.33 166 1775 (373) 274-2680 136
Abstract 297 – Table 2. Normative Values for Self-Reported Function
Knee Outcome Survey - Activities of SF-36 Physical Component Score Global Rating Score
Daily Living Subscale
Mean (SD) Range N Mean (SD) Range N Mean (SD) Range N
Healthy 98.0 (3.8) 85.7-100.0 44 54.0 (5.0) 37.1 60.3 59 99 (2) 88-100 63
Moderate OA 60.2 (21.2) 14.5-95.7 146 35.5 (9.7) 18.1 55.5 130 61 (25) 0-99 144
End-Stage OA 51.1 (17.1) 8.6-92.9 176 32.1 (8.3) 15.6 56.6 182 56 (21) 10-100 182
1 Month after TKA 56.0 (13.3) 4.3-88.6 241 29.5 (6.6) 16.6 50.7 248 55 (19) 10-100 248
6 Months after TKA 84.6 (10.8) 47.1-100.0 264 47.1 (8.1) 22.4 64.4 254 88 (13) 25-100 253
12 Months after TKA 85.6 (11.1) 40.0-100.0 261 47.3 (8.3) 15.6 62.8 259 91 (10) 25-100 261
24 Months after TKA 84.9 (12.8) 30.0-100.0 172 46.4 (9.4) 13.6 61.0 171 90 (12) 20-100 172
Abstract 297 – Table 3. Normative Values for Clinical Measures
Isometric Quadriceps Strength of Active Knee Flexion Range of Motion Active Knee Extension Range ofMotion
the Involved Limb (N/BMI) (degrees) (degrees)
Mean (SD) Range N Mean (SD) Range N Mean (SD) Range N
Healthy 28.95 (9.26) 5.86-55.03 62 139 (7) 123-154 64 -1 (3) -10-7 63
Moderate OA 23.18 (10.92) 4.77-64.44 139 127 (11) 93-150 148 1 (4) -10-14 149
End-Stage OA 19.33 (7.71) 3.40-40.04 181 119 (13) 64-146 179 4 (5) -8-25 181
1 Month after TKA 10.76 (5.02) 1.17-31.44 247 100 (16) 50-138 245 6 (4) -3-25 246
6 Months after TKA 19.07 (7.75) 3.68-41.65 265 119 (10) 79-145 264 1 (5) -8-56 265
12 Months after TKA 20.35 (8.33) 4.09-45.53 266 121 (10) 80-148 264 0 (3) -7-10 266
24 Months after TKA 20.12 (8.92) 3.30-49.10 159 121 (11) 75-144 170 0 (3) -11-9 170
TKA, the average scores on KOS-ADLS increased and scores on the GRS
remained fairly constant, while there was a considerable decrease in the
functional performance measures. There was an increase in self-perceived
and objective functional performance between 1 and 6 months after TKA,
however scores tended to plateau after this time. Using the data from
persons with moderate OA, age, knee extension range of motion and scores
on the KOS-ADLS were predictive of undergoing TKA in 2 years (R2 = 0.403,
p<0.001). Younger subjects with greater KOS-ADLS scores and no knee
ﬂexion contracture were less likely to undergo TKA in 2 years. Negative
scores for active knee extension indicate hyperextension on Table 3.
Conclusions: Accurate assessment of disability associated with OA and the
functional recovery after TKA requires the use of physical performance
tests, self-report questionnaires and clinical measurements. There is a
disparity between self-perceived ability and actual functional capabilities,
and this disparity is particularly apparent in the early post-operative stage.
The Delaware Osteoarthritis Proﬁle provides a comprehensive evaluation
of disability and recovery and the normative values can be used by clin-
icians to evaluate individual patient progress. The test can be completed
within the 45-60 minute time frame typically allotted for physical therapy
evaluations and re-evaluations.
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CO-MORBIDITIES DO NOT AFFECT THE PROGRESSION OF RADIOGRAPHIC
OA
P. Dieppe1 , E. Nuesch2, S. Reichenbach2, P. Juni2
1Peninsula Med. Sch., Plymouth, United Kingdom; 2ISPM, Bern, Switzerland
Purpose: Radiographic features characteristic of osteoarthritis (OA) are
strongly age related. Older people with OA commonly have co-morbidities.
It has been suggested that these co-morbidities, particularly obesity and
cardiovascular problems, might have an inﬂuence on the progression of
radiographic changes.
To explore this hypothesis we have examined the associations between the
progression of structural changes in joints over 8 years with baseline data
on co-morbidities in a large community based cohort.
Methods: In 1994 and 1995, 2703 subjects reporting hip and/or knee pain
in the Somerset and Avon Survey of Health (SASH), a community-based
prospect cohort study, completed health questionnaires, underwent clinical
examination and knee radiographs. 8 years later, the cohort was contacted
again, and those who were willing and available had a repeat examination
and further radiographs taken. Radiography were examined blind to identi-
ﬁcation and examination order by a single assessor who recorded Kellgren
and Lawrence (K&L) grades. Paired knee radiographs were available in 658
subjects. 434 subjects had radiographic signs of OA as deﬁned by a K&L
grade of 1 or more at baseline. Then, we distinguished between progressors,
in whom the K&L score had increased over 8 years, and non-progressors
with the same or lower grades at 8 years. We grouped self-reported
types of co-morbidity, including arterial hypertension, and cardiovascular
conditions (myocardial infarction, angina, stroke or intermittent claudica-
tion). Then, we used multivariable logistic regression analyses to determine
whether different types of co-morbidity were associated with progression,
also adjusting for age and gender.
Results: Radiographic progression occurred in 213 of the 434 subjects
(49%), and in 44 subjects (10%) the K&L score increased by two or more
grades. Co-morbidities were common, particularly arterial hypertension
(87, 20%), cardiovascular conditions (76, 18%), chronic obstructive pul-
monary disease (61, 14%) and conditions of the eye (23, 4%). The Table
shows adjusted odds ratios for the association of different types of co-
morbidity with OA progression from multivariable analysis. There was
Table 1. Odds ratio of OA progression adjusted for age and gender
Self-reported Co-morbidity Odds Ratio (95% CI)
COPD 1.09 (0.59-2.01)
Diabetes 2.94 (0.74-11.6)
Depression 0.74 (0.30-1.82)
Obesity 1.33 (0.81-2.18)
Arterial Hypertension 0.78 (0.45-1.36)
Cancer 2.84 (0.72-11.3)
Chronic inﬂammatory disease 1.10 (0.68-1.77)
Eye disease 0.65 (0.28-1.52)
Cardiovascular disease 0.96 (0.55-1.67)
